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(54) IStmo^Wl . hi—iJ-hVyi? 



(57) [S$«J] (^iEW) 

B©^i*sf^gi52 1 1 ta^-r-5a^gi52 1 asrwr 
2). ^eo###f^882 1 lA^TPi-rsi. ]i^a52 1 

1 Itmz^ViL, ±K^gl52 0 9<!:SPai02 0 8tro 




(2) 

I 

^^tC^T LT±et-&gBi#ai P <!: $ t> (D 20 
T*^ ;it?l:#a<>:1--5»^« 1 fB«© h:h-;^- h 'J 

[0 0 0 1] 

[0 0 0 2] 

tz^am^iiX^-Z. h:^-©SPalP^c. ->-;i/S:ft!ir). 

[0 0 0 3] h^-Og^tbPtr, #«:^^tt, d 

■5 mgasg 60-80878. 7-44 0 0 5. 

!f#H^8 - 1 3 7 2 2 9) h^-^git^tCA;?^*^ 

[0 0 0 4] ±f3©#P§¥7 -4 4 0 0 StCfe 

od^P^^nxti-s. ic:^*^. c:<Dfc©fi. mthai 50 



i|^P¥l 1 -6 5 2 5 3 

2 

m'A1lil^^■r^t^^tzi&^(Dm■^\z^t, p^&^^vm<Dm 
tiiof)^'bh-r—f)^'^^inzmniiiti5^nii'i^t^, mc 

< . ±lfi©#g§¥ 7-4 4_0_0 5 {' ^?T(i.. filttiP i: 
[0 0 0 5] 

mmmit. miiia<Dmmt>mmK-z>^^\zrfo:it<DX' 
[0 0 0 6] ^^*<D h:^— ^ggij. mm<D^0SLm 

t^m^^^tlX^^^tz. t^^tiK h:f— ©t^Sl:l3JCi;T 
Vi—ts- h >J vA^e. 5|lS^Ji:ffli^-r-S<hmofc 

%ii\'i—tifi^m^mmiVtzimiiUi>tz)t. hi— 

[0 0 0 7] t/i^LT*gi^B««. m^u<D^m^m^ 

its h±-©t8ga^*©*.*. h:h-*- h 'J «y v^^ve. 

m-Ami^-t^n^^i]^\zm\^tz hi—t!- h u -yi^^a 
[0 0 0 8] ©isamtc^&i; 

[0 0 0 9] 

(r>mv^-5i.\tm.Hf-<r>hi—^mf{htzVi—^mii. z.<d 

^Lt:^?Ltzhi—ti-Y^)viy\Z^\,^X. hi— mm 

ifi. hi—mm\^<r)Vi—<r>mw,z^s\::,xWi^'t^im 
mz. ^^^a0^##f^ge©#fp»j<^^{c43i.iTc© 

[0 0 10] ^S^iqjc^oTlJ. «¥««©gg»r* 

\'^xvi—<Di^m^'Z^mtu^tzm. ^^-^mci^wm 
^^<D^W)\z^r>x. m^utim^^xv-)—i)mi^^n 

i/^m^n.LU-DX. m\i!,um^mz^oxm\:>>n. m 
ihai^^(obi—<DmMm±$ti?>, #<^sgf^aB©f^ 



. (3) 

3 

mmizrTi:>ti^h<DT'$>oTh^<, A<D^x 

~ ' Tifmwm a ^mm^mt * ^ o ^ <^ -c ^ " 

[0 0 1 1] ^UT> hi—^^ti^. hi—m^P^<D\^ 

hi—ffimanzw^'or, hi—^m(Df^^mi}mm-t 

[0 0 12] *Scom2(D^?««, ±fB©miOD 

Acfco-c*D> miiimzm-^t^:itiz^z>x 20 
^tmm^ntz^mx'if^i^m&tmz^ffLx^m^u 

[0 0 13] *^<7)m2CD^BjtcfeoTtt. K:h-^g§ 

-r^ztizj^D. hi—^mm^hi—\z^^xmrz^ 

ntch<DX'$>^rzsb, h:>--§S§F*glc. ^^*t%<i:SA 30 

a □ t mm<Dmmi)'^ ^b^m^n^^ m^mzj:^ xm 
ibx^^^h(Dx$>^o ^(Drztb. f^M^(Dfzibiz-£:-m 
fi^m^mnh-BmA^^c, mmmzp^nm^^±\zm 
tzt ^ t i)^mmx$> K) . ^mm^rz^mx'<Dmmtu 

^±\z[^i—xmrzt:itifixt, &m^wvxh\-i- 

m^:itf)^x-§^, 

[0 0 14] *^a)M2 0^?gT-«. 

spa □ {cic^r s t jc.fc o xmia o^m i; -siiK^gs 



#§8¥1 1 -6 5 2 5 3 

4 

wfst^^. mmm^^w^m^tm^^ritzWQn 
^mw>tmzm'rhxi.^^mtm\^ut(D^'^m^-^ 

_T, ^\mf)mmzi^^fi^. t*^fe. co«-&$?j£r 

ii^f «>fc<DT'S)n«j:l/i. ^ffirzi^<Dmwmi^®.t: 

--^xz^jt^^Win. z<r>%&ji\.\z%^-r 
^^B^^-^sizmn^ho^tX^tz'O. ^\^\t. feClcd; 

[0015] ia5. 1 > ^ 2 a)!Rg?qfC*5ViT. SP 

tt^WS H ® K ^F* $ n^cSPaiil?S cfc o Titig ^ -B-TH 

mz. m.-^m.mm<DV±-^mm^<rii^mmm^^^(r> 

*|JT*^. ^(r)tzit<r>^W^ti^WLiz\^x\t. W^mm. 
S^ai^?S^£«^3§fe(D<i:LT. ^Wifim^tz^mx. + 

[0 0 16] i^m<D^%m\Z%^V±-i3-V^)y-y 
«. S¥Sl^yU>;S'- (1/-- tf-y'J>5'-^'f >^ 
vx>7 h:/'J > EnSi]S^©€-a<7)^^^)5'JSfi 

(liiT. mz^^mmoi^m.ii\,^o) irt&<*x«}K«:® 

1> U v'A^eBfSiilr ^arS&f-SJKSCOfero 
[0 0 17] 

<Dmm<ommiz-::>\>^xmm-t^o @ i \t:^m^m<Dmm 

<Dmmz^.^\'i—ij-h*jyi^<DiEmmx'$>Ki. m2 

<D (A) ttl^A-hU'>v<7)SftBgB<oaEeiffi0T-*O> 
(B) tt»ai8B<D¥®0T*O, (C) fiS^tStfOg 



(4) 



1 -6 5 2 5 3 



[0 0 18] Z.(Dh±-tl-h^)yi^\t. 1i¥«^<7)g 

[0 0 19] hi— §§5i«. :i(Dmm(DmmT'\t. ± 

-^s&mmy )VAim^rcmx\ y^)\^At\.x^tmw 

^ )iAX'$>-DXh^^\ p^m\zmmy -oii^m^ 
m^vrzW.^^L<it^^tbX'b^\^\ $^.13. cm 

[0 0 2 0] #ttigS2«. ;::(Dh:^-$^loJi 
n^Rfcistten-g.. mi<Dmx'i,i, hi—^^nt, 

-hv—juas^i KD^m^^izmi^nx^^^if)^. 

[0 0 2 1] ^{c, mm^2\t. v-r-m^ i t-jg*^ 20 
^mm<Dm-Km^^®.xm-^^n^mw>2 li. xgufc: 

«)SgP2 1{Ctt, h:^— Wg§l©|^^1^$:JSii-r^#ffi8S 

2 2 *tfl^fiit$n, ciro^aK 2 2 tt±tB©#{ii 3 t<to 

THi:e>n5SfaiP2 3S:<i;^^. ;itDtfi|T«. #ft:3 
tt. S^aiP2 3d;0rtgfffl'J (h:)-- §Sl©rtgBfi'J) IC 

[0 0 2 2] #{^^3(D^1>^(c}J, S^tBa2 sir^^-r-g. 
di:CJ;oT#aiP2 3 ^WU^ifK^gBS l^^tStte 

4 l$rS§-rSIHlg|5T*D. ;i(DtS|T«, 
fPS84®5fe)a4 l«rttJgngS4J-4 1 aAt^lte.n. 
gngK5i-frfic^-rs5§*3 3 aji^l^gBS 2rttS:ttf. 

[0 0 2 3] CO^^Sti. fi^aigB2<D»aiSiJ^*lc:jg 

HB5ti. SgS2 llC^ttenfc^ttS 1, Sli, Z.<D 40 

5 1 e l^lfidlClfilttT® nfeMSB 5 2. 5 2 t 
^m^^. :i<DmX'\t. 3ttt5 1 tffiSgSS 2 i«> £:& 
^c-^^^t6nT^>S7i^ i*i?fcJ;<. 3*eiJ:tb 
Tt)J;t^ SeSBS 20«^ffl!l«^tt5 1 JC?*LTI5I1(jbJ 
flgT^O. SfEgBS 2W5feSSfl9ta#«^3(C^LTlHl«)HJ|ig 

3 75ififaiP2 3trec^tTtr>SB#JCti. BsgCS 2(D5t^ 
fflOd^aSffliOTOC^O. 0 3 (C) ic^-rj;3»:. 

#»3 .hffiaip 2 3 t(D^'^f)^n-nxm^a 2 3*^*^^^ 



[0 0 2 4] $e>tcc:ro0i]TtJ, :itt5 1. 5 1«. ffiS 
g|55 2<kl3SeJC±:^('#«$nT> #«$n^c1^tt5 

1 , 5 fi\\z, T^hv^bz f)^, m^o2 (D±ynimizm 
nxi^'So COT, h-y/ts 3tt. ^i^zi}^±^&.m\zm 
Tzmiz'^mtx. ^n&,±(D±wLti\.^^^\zt^h(D 

[0 0 2 5] 'Aiz. m^m^(Dms\zii»^^i^mi^^ 

4HOViTl5i?^-r-5. d0#«i:afpg|54«. ffi^^^© 

mm^-t>-*)-X^v y^L. f^«i-rsdi:tc<fct9. :^J- 
h U yyii^^CD ht-oma^^miUVX. #>;/A-^(D 

^t^3\zMLxm&Lxi^m^mtt£r}. h^-o 

fi^{±i(D^Sfd:B$lc. #*3>0^e.aiSLT#fPi(it^M<i:;S: 

[0 0 2 6] d(7)#{^^f^gE4«. ^■:^-(7)#^ll^^§t 

#«:jfJfpg|54;4th:h-©gfaijg8S0SI^^>f,^|a^ig 

[0 0 2 7] =kOi¥L<«. z.<D^i^^i^^4\t. mm 

8B2<DS|ji8S2 2 fcPA$n?)iSt»t(0fca)T. ^-Wi^gBB 

tBS8S4 2;^^e.^g|5lca(;SMPg|54 3*^, #^iif^gE 
4CD5fe®^0tC^lj-enTl.^i). d©##:fiH^gB4<D5fe 

^4itt. Hii^wi^Jr, ^ifegl5 3 2 »r§^$nsfco 

T, m^^S 2<D^^3 3 at'K^-rS}gngU5i-4 1 a 
Ti^^tt^nxVi-S. ci<Dfi§tigB5i-4 1 aO«^iiH;:MP 
gP4 3*tj^fig$tlXV^i.. BP^. C:G)HPS64 3«. # 
#:3(7)i«^HK3 It. #fcBP2 3 

^ X. hi—m^(D!f^i^>^mm'^m\z-r^m 

PX^O. C0tftJXtt. g^tt^X. S^aiP 2 3CDrtfiiJ 

[0 0 2 8] fiPaiP2 3<7)S^(R(I<D^1-^(C«. 0'J>y 
4 4l|(D->-;U^g7i^*^ttf>n. d©i'-;i/^a{ci;o 

X. mmu2(Dmm.n2 2 t<Dr^<D'>-)\,i!}^ti.tti^, 
3*^efl^tBig8S4 2(cse;^£*^o7i:h:^-ro^in^. z 

[0 0 2 9] )k\z. ^(r)h±-i3-V^)v'y\z^^h-)- 

-<r)m^^:)5m\z-:)\,^xmmrh. ^-r. skctk-t*- 

03 (A) •?> (B) (C^-r<fc^C. #«:^f'^g64 



(5) 

7 

mtha 2 3 t^m^33 1 tam-^ikmiz^^. 

[0 0 3 0] ^fl:^ 

(B) (c) ) , z.<Dm-c^i, mihazst^^-^ 
as 3 1 ioK^/i^^n^ii^^ii^ ^i^som^^s 2 

®ii^gB3 2<i:##^fpgB4iWiK^«, ifW3(DmWl 10 
[0 0 3 1] ;*:tC, #^*^«f^g|54 75^^^*:3^$^H^S, 

■t-(Dmtha2 3f)^ibmnxm^mtf3.z>xi5*3. 

tc, ^^#f^g|54 0^ngS4 3 7!i^..g^aiP2 3cl;0l^gB 
#Jtfi:BtT, rtSSO S: h-^-- 0»aiig8S4 2*^ 
ibi^mzmtiiX'^^^mttl-:>T^^^. 
[0 0 3 2] dcotsmS. S^{±lgB2S:h-:h-§giiO!)T 20 
mzm^-fXHK). #(*«lfPg|54*±ff$-B-5C:<!:»rj; 

i§i«. l^gi5oh:^-®*^c^c:l;T^J^LT. rtgpic^ 30 
[0 0 3 3] l^tc, ::(Dmx'\i. ^»mi^^4A^hi— 

(Dmmm^omm^hmiim^xi/^^rztb. y-i—oym 

[0 0 3 4] iiJSSW h:^-cD^i^*i$l7■r-5<!:. 
Slf^g64*t^jgLT. S2SL<tt. 03 (A) , Xit 

(B) BP^, ^#Sf^8B4!6i^ji-r-5 

IS. #i*llf^gK4ti#ft:3(Dii^gK3 2<i:SJ^LTiD 
0. #«=3i*tC^)i-r^. -eUTv 03 (B) CD<^ 40 

IC. #ftjif^gB4;)<mjg1-^<!:. 03 (A) (D^oiZ, 
^«^Sf^gB4 <t:#ft 3 ©a^aS 3 2 <h©K^25t^t.tiStt 

litnco. m2\zfrir^o\z. mm 3. AHi^mvti^ 

mtti^o {^ncD^mtLxh. ^i^mi¥^4f}^. 

3 (DM^^ 3 2 iS^ Lfcmmx, ^jgilif^ i^fr ^ C t 
ICi 0 . 3 ©igc^SS 3 1 iWtB □ 2 3 icOK^*? 

□ 2 3<!:®ec-&iiVj:$nTl^Sti{), ©an«6t 50 
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mizi}j±^n, miii^2ii'^iiSLmmx-mz^ 

iA^Tt, ^eiC. #ft:^f^a54©Bfljl^jiijf^<!:li5 

.[_0 0 3 51 §. ±E9MT'\t._ l^gttcD^^j^f^gB 
4*iWtBtt^lCffl^*M('^fT-r^lS, a^g|5 3 2t##: 

3 1 tSftiiP 2 3 <i:©tK^A^«|^$n-5*^, dOgPg-e 

tt. mf^^3 2t^wmi^^4t(Dmf^ (k^) 

^sf 3 1 tmiHQ 2 3 ^©{K^Tj^vji^n/tg^Ttj. m 
mm3 2 t^i^mf^^4 t(Dmmi)mf^^^ni>^oizL 

1.^0 EP^, h 'J i^i)m^mm<Dmm.\z-ty h^n 
^mz, -m.. mmm2ii^i^mi/^m4t<Dmmi!>iti: 
$nntf. m%m<Di^m\z^v^x\t:i(ommmn-^n 
rz^^t\^x^^3<Dmm'S:n^\ :^-b^)yi^^m^ 
mm<Dmmi>^<^^*)^-rmmx\ mt^^s 2 t^i^mi^ 

[0 0 3 6] :;*:tr. 04ti S-t-^fgw^M^J^^ffe 

©T-. ^(Dnm<Dmmx'iit, ±m^hi—^^p^<Dhi- 

(A) (DmX'\t. iRfiSSB 1 0 2 ^S§©*>jii^^i-Jli^±(:: 

§S 1 0 1 »C*r>T«. iRiBSSB 1 0 2 t^fiRfiSSB 1 0 3 

tfi^i^mm^tl. #iR^gEl0 3tC. Sfaigi5 2*t|3tt?. 

nxir^-s. imm^i 0 3\tmn(D-^^mm^(D±n.R 
®K©^fi£i^j!g^>i^e.fiO. ±^\z^':>x^m-r^m 

0 3 ©f*3fii|lC3i 0 # < C tdtoJtg/iggOTa^U;^^;^^ 

c:<i:^j:<, iRi^LT, ft^WICtt. iR^gg 1 0 2 A^lf iR 
^gSl 0 3©|^{BiItc5iO#t.i/i4«ffi (rtgS^FpWiK/i 

[0 0 3 7] 04 (B) (DV-f-^mi 1 1«. rtSR© 

m^t)^--&tmmz^-DXt>f.^^^\ 1 2 7!)tj^^$nT 

li-g). -ebT. C©#iRiKgBl 1 2 |-5ttLTJfi(iBl|g?^t 
iRffiSBl 1 3*^lfiR«Sg|5|^g|5{CfKAbTliS. Z<DV± 

-^n 1 1 ui. iR^SB 1 1 3 tim-)s^\zmmt^ c: t 

2«. #iR«IS81 1 2Jc^tt6nTt^-5, 
[0 0 3 8] fia, 04 (A) (B) <D^i\(r>m<D^^\Z 
t). #<R^tt©8P*^ 1 0 4, 114lrcfc-oT, h±-$ 
S0^1-|EB*mfi£-rSCtA<T'#-5, (A) ©CTT-«. If 
iRaStt©g8« 1 0 4 S:, iRSIgS 1 0 2 ©^ffltcEfib 
T. #iR«ai5l 0 3tClglt«b<«-mbLT*3<. <i 
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L, ^%(Dmm& 10 5^, tmi&\i0m^ i o 4 ^zm. 

[0 0 3 9] 04 (B) (Dmr-it. tmm^com^i 1 
4$, iR^gci 1 sco^i-flijtrEfeLT. imm^i 1 2 

1 5 Sr. ^iR^ttom^l 1 4<;^ttT43<. 

- (-G-G 4 0] 'Atz. miii,&(om<omm(Dmm^7F:r'm;' 

(ommtmwmzm~<D^^\z':>\,^x\t. mi^nn^^ii 

[0 0 4 1] m5<Dm\t. 9t:<Dmm(Dmm\zini^^i$i 
3^. miii^2 t%mizm0S.Lrcmx-&^. z(Dmxit 

aa52 i\zmif^o ft^wic^. m^:^<Di}-i 

(Si. ;^-f K3^tti 2 1 t^i^s tmrni^mtuoxi^^ 

[0 0 4 2] m6(Dmiit. 9c<Dmm(Dmmizinfi,ma 
A^hi—0miiia2 3-A^^^nxm^mtu^rzmz. 

ifWmi^^ 4 (Dga □ 4 3 75^ , fi^ai □ 2 3 J; D P^SKfiiJ 
fi:BLT. rtSKCDh:?— ^h:^-Og^tB«?S4 2;!l^e,^1- 
gB(cgf ai nJflgTit^tM iiti-DtzhcDXh-otzt)^. :l (DMx 

m^mttj-otzmiz. ^#mi^m<Dma^4 3 

35^', fi^aiP2 3ckt)^1-gB{BiJII&eLTti-5*)<DT*.5. 
EP^. #ff3 0ai^g|53 2 »C?*bTK^-r-5h±-^fp 
gK4cD5feffi4 1 iggpgB4 3 iorpllc, S^£BP2 3J:0 

g©/jN$;iSiKgi5i 3 i^minzh(Dx^^, z.o)mx 

*#:3*ih-^— ©g^aiP2 3*^6SinTMttffii:;^C 
gfaiP2 3(7)<aBtrl^gBl 3 
T. gfffiP 2 3 ia^gK 1 3 1 irorBlSiioT. f-i— 

^:^-o»t^ligl^4 2^ilT. nai5»::«iitai-r-5=fe©Ta& 
[0 0 4 3] m7ii. :^m^m(D^ <b\zm<Dmm<Dmm 

lr«5»riH0T*»3, (A) ttffltt^^^U. (B) « 

0 1 (Dmx'it. 3^tt 5 1 . 5 1 PbIicx s 

0 1 OfiSJtffiS-rS. Bp-6#«:3«, Sg|52 1<i:2*<D 
ffiEHi514 1. 1 4 llCi-^T^i^^nTV^^. HCOgggB 
14 1, 1 4 UJ. (A) iZ^stJiOiZT^jlZdHl^xm 

&iLrz^mi)^^. (B) {z^-t<i:z>iz±:^izm^xwiii 
^titzmmiz^mir:&;itf>^X'^^^<DX$>^, EP^. 

COCK^MgPl 4 1, 1 4 us. ^^3^}^±T\Z^mt 
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[0 0 4 4] 0 8(i, *^^B^(D$e.lC<dl(D||j|g(7)}^§| 

0 3 A?Stt 6 nx JICDSBB 2 0 2 h ±-#S§ 2 
0 4fcfijtlf^lCj;oT@)£$ns. if, aSB2"0 2 

(D±>^^<Dm&tt^'b±:^\zm&L. fio-f-rottJiOp^iPuc 

Mft-r-5ffiSgB2 0 5. 2 0 575i^lj-f,n. CinecDffiBgB 
10 2 0 5, 2 0 5<Z)5feS{C##:2 0 6*tiiige<Hc:^tt^>n 

TVi^, mmmz 0 i©«g82 0 2o4'*g5ic«, ±t 

tcKa-r-2>«ii?S2 0 7 75tKit?.n. ^aifS2 0 7©± 
!^(^^iftgi5ii(»ttip 2 0 8 7Sts:we>n. crog^aip 2 

0 8<DTt^^\Zitm^§tB2 0 8 a*tKtte>nTli.5, 

■ [0 0 4 5} ccDg^aiP 2 0 8tc#^2 0 etcKtteti 

7^:±K^gB2 0 9*^^^-r*. fiP^. ##:2 0 6 OT*^ 

sso^i-^gRctt, ±Sk^B2o 9 i^m^^nx id K)^ 

(D±^^B2 0 9*ifi^illP2 0 8(D%^mB2 0 8 alZ 
%'^r^ZHZ^-:>X^<^2 0 6timthn2 0 8^mU 
20 -5, dWIS. ii^ffiBgB2 0 5, 2 0 5(J, #^2 0 6*i± 

Tizmi^-t^mzmcxmmzm^. Ji.t3#«:2 0 6* 

5jtT^cr)('+5i-/j:^S^«}f LTV^S, ^{*:2 0 6(D 

F^fflictt. hi—<Dmm^m^-r^^»mi^B2 1 kd 

2 1 3 <Dl*i^ffl0T:&88»:«, ■^^©862 1 4 75t^;^l6] 

[0 0 4 6] <l&;^. l-:^-Sr^:^-§S2 0 4f*qgi5l^ffi 
^■r?)fe»©#{*:Slf^g|52 1 1«. 
(D9immz{t. ^mmmB2 1 2iitJBfi)cSnT. ##2 
30 0 6 0ii^aB2 1 3fC{R^-r.5;ii:*^-r#. dCO^i^a 
^852 1 2<DT:^mzii. ^ft2 0 6 0^^gg62 1 4 
<i:#^t"^^-&ffigS2 1 5 7)i-?-(7)^:^In]{c:}gfi£$nTV'> 
^. C(0#(t:^f^g52 1 1«. 

■5-©*'i>g|50)*^:^(RH: h:^-gftilSSS2 1 5 

Mmf&^rixaK). 9c^m^U2 1 2(D''pLT:^\zii. 
ma^2 1 6A^m:^\^izm^mfS.^nx\,^^, w\zz.n 
6maB2 1 e(DT:^mt. t<Df^mi!)i^(D±:^B^t) 
fe{>u>c#<}e^$n, sg52 1 7^-ft-iyX, mmM2 
0 ia)^iiss2 0 7 (D(Hmtmim-(Df^mzmis.-^ti 

40 Tt»^. C<Z)^:^|6]«±#:fCj^fiJc$n;fcagg2 1 7*igp 
mP 2 0 8©T^<i:a»LfcttSHc*-C#^*Mlf^gi52 1 
l*^±#-r§, ^LT, c:ntC^t^^#2 0 SA^Jf L± 
tfen. SftUP 2 0 8 h±-$g5C0(*3HE(Bi|tCMPg? 
2 16*^ADii.^. *^gfaiBJtgi^t4je§|i:^i:^ 
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[Title of the Invention] Toner Cartridge 
[Abstract] (Revised) 

[Purpose] To provide a toner cartridge which, even when toner is 
successively supplied from the toner cartridge solely by the amount of 
toner consumed in a copying machine or the like, allows a toner discharge 
port to be opened . and closed reliably and easily, and is capable of 
preventing degeneration of the toner in the toner container for a long 
period of time. 

[Solving Means] A toner container 204 is equipped with a contracting 
portion adapted to contract as the amount of toner in the toner container 
is reduced; in the state in which the contracting portion of the toner 
container is contracted, toner is poured in from a discharge portion 201. 
whereby the interior of the toner container 204 is filled with toner. A 
valve body 206 of the toner discharge portion 201 has a main fit-engagement 
portion 209 which is fit-engaged with a discharge port 208 to thereby close 
the discharge port 208. and has a connecting portion 213 connected with a 
valve body operating portion 211 of an apparatus such as a copying machine. 
When the valve body operating portion 211 of the apparatus descends, the 
connecting portion 213 moves together with the valve body operating portion 
211 while connected with the valve body operating portion 211, and the main 
fit-engagement portion 209 and the discharge port 208 are fit-engaged with 
each other, thereby reliably closing the discharge port. 
[C I a i ms] 

[Claim 1] A toner cartridge comprising a toner container accommodating 
powder or liquid toner for a developing device, and a discharge portion for 
supplying toner to the developing device from the toner container, 

characterized in that the toner container is equipped with a 
contracting portion that contracts as the amount of toner in the toner 
container is reduced, and that the toner discharge portion is equipped with 
a valve body which opens a discharge port provided in the toner discharge 
portion when a valve body operating portion of the developing device is in 
an operating state, and closes the discharge port when the valve body 
operating portion of the developing device Is in an non-operating state. 
[Claim 2] A toner cartridge according to Claim 1, characterized in that 
when the contracting portion of the toner container is in a contracted 
state, toner is poured in from the discharge portion to thereby fill the 
toner container with toner, 

that the valve body has a main fit-engagement portion which is 
fit-engaged with the discharge port to thereby close the discharge port, 
and has a connecting portion connected to the valve body operating portion 
of the developing device, and 

that when the valve body operating portion of the developing device 
makes relative transition to a non-discharge state, the connecting portion 
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moves together with a valve operating portion while connected with the 
valve body operating portion to effect fit-engagement of the main 
fit-engagement portion with the discharge port. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The present invention relates to a toner cartridge 

- _ f-or_ supp.Ly_i.ng „pow.der _or I i qu i d- toner_^ -(i nc ludJ ng— prJ n t-i ng- -i nk) _to— a— 

developing device such as a copying machine, a printer, or a printing 
machine, and to an opening/closing structure for a toner discharge port 
thereof. 
[0002] 

[Prior Art] Powder or liquid toner serving as an electrophotographic 
developer for use in a copying machine, a printer, a printing machine or 
the like, is generally sealed in a toner cartridge and supplied to an 
apparatus such as a copying machine. And, from this toner cartridge, toner 
is supplied to a toner storage vessel in the copying machine or the like. 
As a construction for that purpose, there has been used one in which a seal 
is attached to the toner discharge port and the seal is separated therefrom 
at the time of replenishment; this construction, however, does not allow 
the discharge port to be closed again once the seal has been separated. 
[0003] Further, there has been proposed a construction in which a valve 
body is provided at the toner discharge port and this valve body is urged 
by a spring so as to effect closing UP 60-80878 A, JP 7-44005 A, and JP 
8-137229 A); the construction, however, requires provision of a spring in 
the toner container, which leads to a complicated structure; further, when 
the toner cartridge suffers great vibrations during its transportation, the 
spring may be loosened, which means that there is a fear of toner being 
leaked although in a minute amount. 

[0004] Further, JP 7-44005 A, mentioned above, discloses a construction in 
which before toner is used, a discharge port is closed by effecting 
fit-engagement of a valve body with the discharge port, and in which when 
using toner, the valve body is opened by being pushed up to thereby close 
the discharge port. In this construction, however, the discharge port once 
opened cannot be restored to the fit-engaged state, so that the discharge 
port cannot be completely closed halfway through. Thus, in the case of a 
type of construction in which toner is successively supplied from a toner 
cartridge by the amount of toner consumed, there is a fear of toner being 
gradually leaked out through the discharge port in the non-fit-engaged 
state. Similarly, JP 7-44005 A, mentioned above, proposes a construction 
in which the closed state of the discharge port and the valve body is 
maintained by magnetic force; this construction requires attachment of a 
separate member, i.e., a magnet, which means that an increase in production 
cost cannot be avoided. 
[0005] 

[Problems to be solved by the Invention] In view of the above problems, it 
is an object of the present invention to provide a toner cartridge which 
allows the discharge port to be closed reliably and easily. 
[0006] Further, conventional toner containers are ones formed of hard 
synthetic resin or the like and which do not undergo a change in the 
content when the toner is used. However, in the case of a type of 
construction in which toner is successively supplied from a toner cartridge 
based on the toner consumption amount, toner may remain in the toner 
container for a long period of time. In such cases, the air in the toner 
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container and the toner are kept in contact with each other for a long 
period of time, so that there is a problem in that the toner is likely to 
be degenerated. 

[0007] In this regard, the present invention provides a toner cartridge 
which allows the discharge port to be opened and closed reliably and 
easily, and in particular, which is suitable for a replenishment system in 
- — which toner -is successively suppi ied from the toner cartridge solely by the 
amount of toner consumed in an apparatus such as a copying machine. 
[0008] Further, the present invention provides a toner cartridge which can 
prevent degeneration of toner in the toner container for a long period of 
time even in the case of a type of construction in which toner is 
successively supplied from the toner cartridge based on the toner 
consumption amount. 
[0009] 

[Means for solving the Problem] To attain the above problem, there is 
provided a toner cartridge including a toner container accommodating powder 
or liquid toner for a developing device, and a discharge portion for 
supplying toner to the developing device from the toner container, in which 
the toner container is equipped with a contracting portion adapted to 
contract as the amount of toner in the toner container is reduced, and in 
which the toner discharge portion is equipped with a toner discharge port, 
and a valve body which opens the discharge port when a valve body operating 
portion of the developing device is in an operating state, and closes the 
discharge port when the valve body operating portion of the developing 
device is in an non-operating state. 

[0010] In the present invention, when, in an apparatus such as a copying 
machine, it is necessary to supply toner, a discharge port is opened 
through operation of a valve body operating portion of the copying 
apparatus, and toner is supplied. When the requisite amount of toner has 
been supplied, the valve body operating portion of the developing device is 
placed in a non-operating state, and the discharge port is closed by the 
valve body, thus preventing leakage of toner through the discharge port. 
The operation of the valve body operating portion may, for example, be one 
in which the valve is moved through movement toward and away from the valve 
body, or one in which the cartridge side moves toward and away from the 
valve body operating portion with the valve body operating portion itself 
being at rest at a fixed position, bringing the valve body operating 
portion either into an operating state or a non-operating state. This 
operation may be effected automatically, or by effecting switching between 
the operating state and the non-operating state manually. 
[0011] Since the toner container is equipped with a contracting portion 
adapted to contract based on the reduction in the amount of toner in the 
toner container, the content of the toner container is reduced as toner is 
discharged. As a result, it is possible to prevent intrusion of air into 
the toner container, and to prevent degeneration of the toner in the toner 
container even when a long period of time elapses with no toner 
replenishment conducted. 

[0012] According to a second invention, there is provided a toner cartridge 
according to the present invention, in which, when the contracting portion 
of the toner container is in a contracted state, toner is poured in from 
the discharge portion to thereby fill the toner container with toner, in 
which the valve body has a main fit-engagement portion which is fit-engaged 
with the discharge port to thereby close the discharge port, and has a 
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connecting portion connected to a valve body operating portion of the 
developing device, and in which when the valve body operating portion of 
the developing device makes relative transition to a non-discharge state, 
the connecting portion moves together with the valve operating portion 
while connected with the valve body operating portion to effect 
fit-engagement of the main fit-engagement portion with the discharge port. 
[0013]- -I n the second -aspect of the -present— i nvent ion, toner Is* poure-d^i n 
from the discharge portion in the state in which the contracting portion of 
the toner container is in the contracted state, whereby the toner container 
is filled with toner; thus, it is possible to fill the toner container with 
toner in a state in which practically no air exists in the toner container. 
For example, in the case of a soft synthetic resin bag called a pouch, when 
filling its interior with a substance, the filling is effected from a 
portion different from the discharge port, the pouch being sealed through 
heat sealing Thus, it is necessary to provide the requisite space for 
heat sealing, which means that it is difficult to fill the container 
completely with the substance, with some air being allowed to remain at the 
time of sealing In contrast, in the second aspect of the present 
invention, the toner container can be filled with toner in a state in which 
practically no air exists in the toner container, so that it is possible to 
fill the container substantially completely with toner, making it possible 
to prevent degeneration of the toner even if it is preserved for a long 
period of time. Further, since the contracting portion of the toner 
container is caused to contract completely to perform the filling in a 
state in which substantially no air remains in the container, there is no 
need to drive away or suck the air in the container at the time of filling, 
making it possible to expedite the filling 

[0014] Further, in the second aspect of the present invention, the valve 
body has a main fit-engagement portion which is fit-engaged with the 
discharge port to close the discharge port, and further, has a connecting 
portion connected with the valve operating portion of the developing 
device; when the valve operating portion of the developing device makes 
relative transition to a non-discharge state, the connecting portion moves 
together with the valve operating portion while connected with the valve 
body operating portion to effect fit-engagement of the main fit-engagement 
portion with the discharge port. Thus, due to the fit-engagement of the 
main fit-engagement portion of the valve body and the discharge port (in 
particular, forcible fit-engagement effected through deformation of at 
least one of two members fit-engaged with each other), the discharge port 
IS firmly sealed. Further, where it is rather difficult to effect this 
fit-engagement through urging by a spring or the like, the above-mentioned 
forcible fit-engagement is realized by moving the valve body through 
connection of the connecting portion of the valve body and the valve body 
operating portion. Thus, it is only necessary for the connection between 
the connecting portion and the valve body operating portion to be such that 
fit-engagement of the main fit-engagement portion with the discharge port, 
in particular, forcible fit-engagement thereof, is possible, with the valve 
body being connected to the valve body operating portion with a strength 
allowing the forcible fit-engagement. As a specific means for realizing 
the above, it is possible, for example, to effect forcible fit-engagement 
of the connecting portion with the valve body operating portion, to provide 
a lock hole in one of them and to provide on the other a protrusion to be 
engaged with this lock hole, to effect threaded engagement with a screw, 
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or, further, to connect the connecting portion and the valve body operating 
portion together by magnetic force. 

[0015] In the first and second aspects of the present invention, it is 
advantageous to directly connect the discharge port with the storage 
portion, such as the toner storage vessel, on the copying apparatus side, 
by a discharge route of a cylindrical configuration or the like which is 
closed in the per i pheryi in -terms of— that- i t is poss i b le tO" prevent toner " 
from being scattered within the apparatus, and that toner can be introduced 
into the storage portion, such as the toner storage vessel, on the copying 
apparatus side without allowing intrusion of external air. As a specific 
means for realizing the above, the valve body operating portion on the 
copying apparatus side is formed as a hollow cylinder, and the valve body 
operating portion itself also serves as the discharge route, the valve body 
operating portion formed as a hollow cylinder and the toner container 
communicating with each other, with the valve body opened. When the valve 
body operating portion does not also serve as the discharge route, a 
discharge route of a cylindrical configuration or the like whose periphery 
is closed may be applied to or fit-engaged with the discharge port. 
[0016] In the various aspects of the present invention, the term toner 
cartridge means a cartridge for supplying powder or liquid toner (including 
printing ink) to a copying machine, a printer (a laser printer or an ink 
jet printer), or various developing/printing apparatuses such as a printing 
machine (hereinafter simply referred to as apparatuses such as a copying 
machine). Such developing/printing apparatuses include one of the type 
which has a storage vessel for temporarily storing toner and in which toner 
is supplied from the toner cartridge to the storage vessel, one of the type 
in which the apparatus itself is equipped with no storage vessel and in 
which the toner cartridge functions as a storage vessel, etc. ; the present 
invention is applicable to all of these types of apparatus. 
[0017] 

[Embodiments] In the following, embodiments of the present invention will 
be described with reference to the accompanying drawings. Fig. 1 is a 
front view of a toner cartridge according to an embodiment of the present 
invention, portion (A) of Fig. 2 is a longitudinal sectional view of the 
discharge portion of the cartridge, portion (B) thereof is a plan view of 
the discharge portion, and portion (C) thereof is a sectional view of a 
valve body operating portion of an apparatus such as a copying machine. 
Fig. 3 is a diagram illustrating the operation thereof. 
[0018] This toner cartridge is equipped with a toner container 1 
accommodating powder or liquid toner for an apparatus such as a copying 
machine, and a discharge portion 2 for replenishment through supply of 
toner from this toner container to the apparatus such as a copying machine. 
[0019] In this embodiment, the toner container 1 as a whole constitutes a 
contracting portion adapted to contract as the amount of toner in the toner 
container is reduced; specifically, it is generally formed by a flexible 
bag called a pouch. The bag may consist of a bag using a synthetic resin 
film as the material; the film may be a unitary film or a composite film 
formed by laminating together a plurality of kinds of films. Further, it 
is also possible to adopt a paper bag or a cloth bag on the inner surface 
of which a resin film layer is formed. Further, it is also possible to 
adopt a so-called bag-in-box consisting of such a bag accommodated in a 
container of higher rigidity than a film, such as a paper box. 
[0020] Next, the discharge portion 2 is provided at an appropriate position 
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of the toner container 1. In the example of Fig. 1, the toner container 1 
is a pouch whose entire periphery is heat-sealed, so that it is provided in 
a middle portion of the heat-sealed portion 11; it is also possible to 
provide it in a corner portion 12 or in a central portion 13 of the bag. 
[0021] Next, the discharge portion 2 is equipped with a base portion 21 
fixed to the toner container 1 by an appropriate fixing means, such as 
-we I d i ng-or— adhes-i oni — and- a -va I ve- body 3— prov i ded -so- as - to -be -capab I e -of- - 
moving toward and away from the base portion. Formed in the base portion 
21 is a communication passage 22 establishing communication between the 
interior and the exterior of the toner container 1, and the communication 
passage 22 is equipped with a discharge port 23 which is closed by the 
valve body 3. In this example, the valve body 3 is provided on the inner 
side of the discharge port 23 (in the interior of the toner container 1). 
[0022] In the outer periphery of the valve body 3, there is provided a main 
fit-engagement portion 31 adapted to close the discharge port 23 by being 
fit-engaged with the discharge port 23... In the central portion of the 
valve body 3, there is provided a connecting portion 32 to be fit-engaged 
with a valve body operating portion 4 of an apparatus such as a copying 
machine. More specifically, the connecting portion 32 is a recess 
receiving a forward end portion 41 of the valve body operating portion 4; 
in particular, in this example, a constricted portion 41a is provided in 
the forward end portion 41 of the valve body operating portion 4, and a 
ridge 33a to be fit-engaged with this constricted portion is provided in 
the connecting portion 32. 

[0023] While the valve body 3 may be formed separately from the base 
portion of the discharge portion 2, in this example, it is formed 
integrally therewith and is guided by a guide portion 5. The guide portion 
5 is equipped with supports 51, 51 provided on the base portion 21, and arm 
portions 52, 52 extending inwardly from the supports 51. While in this 
example, a pair of right and left supports 51 and arm portions 52 are 
provided, it is also possible for their number to be one or three or more. 
The proximal end portions of the arm portion 52 are rotatable with respect 
to the supports 51, and the distal end portions of the arm portion 52 are 
rotatable with respect to the valve body 3. As shown in Fig. 2, in this 
example, when the valve body 3 is fit-engaged with the discharge port 23, 
the distal ends of the arm portions 52 are below the proximal ends thereof, 
and as shown in Fig. 3(C), in the state in which the fit-engagement of the 
valve body 3 and the discharge port 23 is canceled and the discharge port 
23 is open, the distal ends of the arm portions 52 are above the proximal 
ends thereof. 

[0024] Further, in this example, the supports 51, 51 extend further upwards 
than the arm portions 52, and the space between the extending supports 51, 
51 is bridged by a stopper 53 situated above the arm portions 52. When it 
comes to the raised position, the valve body 3 abuts the stopper 53, and is 
prevented from rising further; it is also possible to provide some other 
means for preventing further rise of the valve body, and it is not always 
necessary to provide the stopper 53. 

[0025] Next, the valve body operating portion 4 in the apparatus such as a 
copying machine will be described. The valve body operating portion 4 is 
operated, each time the amount of developer for each sheet used in the 
apparatus such as a copying machine, or the use amount of ink in the toner 
storage portion such as a hopper, is detected by a sensor, whereby 
discharge of toner from the cartridge is indicated. Further, a fixed 



reduction amount by use of toner is detected by a sensor, and operation is 
conducted, whereby discharge of toner from the cartridge is indicated, and 
toner is supplied in an amount corresponding to the reduction amount in the 
toner storage portion such as a hopper. In this example, when discharge of 
toner is required, it is brought close to the valve body 3 and is placed in 
the operating state, and when discharge of toner is not required, it is 

" moved away from the valve" body 3 and placed in the non-operating state. 

[0026] The valve body operating portion 4 may be separated from the toner 
discharge route; in this example, however, the valve body operating portion 
4 also serves as the toner discharge route. 

[0027] More specifically, the valve body operating portion 4 is a 
shaft-like component that is inserted into the communication passage 22 of 
the discharge portion 2; in the valve body operating portion 4, there is 
provided a toner discharge route 42, and an opening 43 leading from the 
toner discharge route 42 to the exterior is provided near the forward end 
of the valve body operating portion 4. As stated above, the forward end., 
portion 41 of the valve body operating portion 4 is received by the 
connecting portion 32, and is provided with the constricted portion 41a to 
be fit-engaged with the ridge 33a of the connecting portion 32. The 
opening 43 is formed on the proximal end side of the constricted portion 
41a. That is, the opening 43 is an opening establishing communication 
between the interior and the exterior of the toner container, with the 
fig-engagement of the main fit-engagement portion 31 of the valve body 3 
and the discharge port 23 being canceled (the open state); in this example, 
the opening 43 is situated on the inner side of the discharge port 23 (the 
inner side of the toner container) in the open state. 

[0028] In the outer periphery of the proximal end side of the discharge 
port 23, there is provided a seal means such as an 0-ring 44, and sealing 
between the discharge portion 2 and the communication passage 22 is 
effected by this seal means. This seal means, which is not always 
necessary, makes it possible to completely eliminate leakage of the toner 
which has not reached the discharge route 42 from the opening 43. 
[0029] Next, the toner replenishment method using this toner cartridge will 
be described. First, the cartridge shown in Fig. 1 is set at a 
predetermined position in an apparatus such as a copying machine. At this 
stage, the valve body operating portion 4 and the discharge portion 2 are 
separated from each other as shown in Fig. 2, or the valve body operating 
portion 4 and the discharge portion 2 are connected together but the toner 
discharge port 23 is closed by the valve body 3 as shown in Figs. 3(A) and 
3(B). In other words, the discharge port 23 and the main fit-engagement 
portion 31 are fit-engaged with each other. 

[0030] When supplying toner, the valve body operating portion 4 approaches 
the valve body 3, and is raised further, whereby the fit-engagement of the 
discharge port 23 and the main fit-engagement portion 31 is canceled (Figs. 
3(B) to 3(C)). In this example, the connecting portion 32 of the valve 
body 3 and the forward end portion 41 of the valve body operating portion 4 
are fit-engaged with each other simultaneously with the canceling of the 
fit-engagement of the discharge port 23 and the main fit-engagement portion 
31; the fit-engagement of the connecting portion 32 of the valve body 3 and 
the valve body operating portion 4 is necessary in the operation of closing 
the valve body 3, and is not necessary in the operation of opening the 
same. 

[0031] Next, the valve body operating portion 4 further moves the valve 
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body 3, whereby the arm portion 52 ascends, and this state can be 
maintained. In this state, the valve body 3 is separated from the toner 
discharge port 23, that is, in the open state, and further, the opening 43 
of the valve body operating portion 4 is situated on the inner side of the 
discharge port 23. making it possible for the toner contained therein to be 
discharged to the exterior through the toner discharge route 42. 
[0032]" I n thi s -examp I er~ the d i scharge por t i on 2 i s -prov i ded i n the - l ower - - 
portion of the toner container 1. and the open state is attained by raising 
the valve body operating portion 4, so that the toner drops of itself, and 
passes from the opening 43 of the valve body operating portion 4 through 
the discharge route 42 to be discharged into the toner storage portion such 
as a hopper. However, it is also possible to discharge toner by applying 
pressure to the toner container 1; In this case, it is also possible to 
provide the discharge portion 2 in the upper portion of the toner container 
1, that is, upside down as compared with the state as shown in the drawing; 
further, a horizontal arrangement thereof is also possible. In any case, 
the toner container 1 is deformed based on the amount of toner contained 
therein, maintaining the state in which no air is allowed to enter the 
toner container 1. 

[0033] In particular, in this example, the valve body operating portion 4 
also serves as the toner discharge route, so that toner replenishment can 
be effected with no external air allowed to enter when discharging toner. 
[0034] When toner supply in the requisite amount has been completed, the 
valve body operating portion 4 retreats, and the state as shown in Fig. 2, 
Fig. 3{A), or 3(B) is attained. That is. when the valve body operating 
portion 4 retreats, the valve body operating portion 4 is fit~engaged with 
the connecting portion 32 of the valve body 3, and retreats together with 
the valve body 3. Accordingly, the state as shown in Fig. 3(B), that is, 
the state in which the discharge port 23 and the main fit-engagement 
portion 31 are fit-engaged with each other, is attained, which means that 
the closed state is attained, in which the toner discharge is stopped. 
When the valve body operating portion 4 further retreats, the state as 
shown in Fig. 3(A) is attained, in which the fit-engagement of the valve 
body operating portion 4 and the connecting portion 32 of the valve body 3 
is canceled, the components 3 and 4 being separated from each other as 
shown in Fig. 2, In any state, the valve body operating portion 4 makes a 
retreating movement while connected with the connecting portion 32 of the 
valve body 3, whereby the fit-engagement of the main fit-engagement portion 
31 of the valve body 3 and the discharge port 23 is realized. In this way, 
the main fit-engagement portion 31 and the discharge portion 23 are 
fit-engaged with each other, so that toner leakage is rel iably prevented; 
further, since the discharge portion 2 can be molded integrally of 
synthetic resin, an increase in production cost can be restrained; further, 
through the simple operation of advancing and retreating of the valve body 
operating portion 4, it is possible to realize toner discharge and 
non-discharge involving no leakage. 

[0035] In the above-described example, when the valve body operating 
portion 4 of the developing device makes relative transition to the 
discharge state, the fit-engagement of the main fit-engagement portion 31 
and the discharge port 23 is canceled, with the connecting portion 32 and 
the valve body operating portion 4 being connected (fit-engaged) with each 
other; at this stage, however, it is not necessary for the connection 
(fit-engagement) of the connecting portion 32 and the valve body operating 
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portion 4 to be effected completely; it is only necessary for the 
connection (fit-engagement) to be effected when the valve body operating 
portion 4 of the developing device makes the next relative transition to 
the non-discharge state. Further, while in the above example the 
connection between the connecting portion 32 and the valve body operating 
portion 4 is canceled at the stage where the fit-engagement of the main 
-f-i t-engagement portion 31 and the -di scharge port 23 i s ef fected, i t i s also" " 
possible to maintain the connecting portion 32 and the valve body operating 
portion 4 in the connected state. That is, once the connection between the 
connecting portion 32 and the valve body operating portion 4 is effected 
upon setting of the cartridge in an apparatus such as a copying machine, 
the opening/closing of the valve body 3 is effected in the operation for 
each replenishment while maintaining this connection, thereafter canceling 
the connection between the connecting portion 32 and the valve body 
operating portion 4 at the stage where the cartridge is removed from the 
apparatus such as a copying machine. 

[0036] Next, Fig. 4 shows a modification of the toner container; while in 
the above-described embodiment the entire toner container constitutes the 
contracting portion that contracts as the amount of toner in the toner 
container is reduced, in the example shown in Fig. 4(A), a contracting 
portion 102 occupies approximately more than half the container. More 
specifically, a toner container 101 is composed of the contracting portion 

102 and a non-contracting portion 103, with the discharge portion 2 being 
provided in the non-contracting portion 103. The non-contracting portion 

103 is formed of a hard synthetic resin or the like which is rigid enough 
not to be crashed under the atmospheric pressure. On the other hand, the 
contracting portion is formed of a hard synthetic resin or the like which 
is flexible enough to be deformed under the atmospheric pressure. That is, 
the contracting portion 102 is flexible enough to closely stick to the 
inner side of the non-contracting portion 103, and contracts without 
allowing any air to enter upon a reduction in the amount of toner therein, 
and a state is finally attained in which the contracting portion 102 sticks 
closely to the inner side of the non-contracting portion 103 (leaving no 
inner space). 

[0037] In a toner container 111 shown in Fig. 4(B), a non-contracting 
portion 112 is formed by a cylindrical body whose inner configuration is 
fixed. A contracting portion 113 slidable with respect to the 
non-contracting portion 112 is fitted into the non-contracting portion. In 
the toner container 111, the contracting portion 113 slides axially, 
whereby the content of the container contracts; the discharge portion 2 is 
provided in the non-contracting portion 112. 

[0038] In either of the cases shown in Figs. 4(A) and 4(B), the contour of 
the toner container can be formed by a non-contracting members 104, 114. 
In the example shown in Fig. 4(A), the non-contracting member 104 is 
arranged outside the contracting portion 102, and connected or integrated 
with the non-contracting portion 103. It should be noted, however, that an 
air duct 105 is provided in the non-contracting member 104. 
[0039] In the example shown in Fig. 4(B), the non-contracting member 114 is 
arranged outside the contracting portion 113, and connected or integrated 
with the non-contracting portion 112. It should be noted, however, that an 
air duct 105 is provided in the non-contracting member 114. 
[0040] Next, other embodiments of the discharge portion will be shown; 
these embodiments of the discharge portion are applicable to each of the 
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above toner containers. In the following embodiments, the components that 
are substantially the same as those of the above embodiments are indicated 
by the same reference numerals, and a description thereof will be omitted. 
[0041] Fig. 5 shows an example in which the valve body 3 in the above 
embodiment is formed separately from the discharge portion 2. In this 
example, members for guiding the sliding of the valve body 3 are provided 
on the- base - port ion 21 so as- to- surround the valve bod^ 3. "More 
specifically, a plurality of guide supports 121 are held upright on the 
base portion 21. Due to this construction, the valve body 3 can move 
axial ly without being offset while guided by the guide supports 121. While 
it is only necessary for the guide supports 121 to be in contact with the 
valve body 3, the specific construction for guiding allows modifications as 
appropriate: for example, it is also possible to provide the valve body 3 
with slide holes into which the guide supports 121 are slidably inserted. 
[0042] Fig. 6 shows an example in which the position of the opening 43 in 
the above embodiment is changed. In the above example, when the valve body 
3 moves away from the toner discharge port 23 to attain the open state, the 
opening 43 of the valve body operating portion 4 is situated on the inner 
side of the discharge port 23, making it possible to discharge the toner 
contained therein to the exterior from the toner discharge route 42. On 
the other hand, in this example, when the open state is attained, the 
opening 43 of the valve body operating portion 4 is situated on the outer 
side of the discharge port 23. That is, between the forward end portion 41 
of the valve body operating portion 4 to be fit-engaged with the connecting 
portion 32 of the valve body 3 and the opening 43, there is provided a 
communicating portion 131 whose diameter is smaller than that of the 
discharge port 23. In this example, when the valve body 3 moves away from 
the toner discharge port 23 and the open state is attained, the 
communicating portion 131 is situated at the position of the discharge port 
23, and toner flows out through the gap between the discharge port 23 and 
the communicating portion 131. The toner flowing out flows to the exterior 
from the opening 43 by way of the toner discharge route 42. 
[0043] Fig. 7 is a sectional view of still another embodiment of the 
present invention, of which portion (A) shows a closed state, and portion 
(B) shows an open state. While in the example shown in Fig. 1 the stopper 
53 is provided between the supports 51, 51, this example differs from the 
example shown in Fig. 1 in that no such stopper is provided That is, the 
valve body 3 is connected by the base portion 21 and two arm portions 141, 
141. The arm portions 141, 141 can be deformed from the state in which 
they are downwardly curved as shown in portion (A) to the state in which 
they extend upwardly as shown in portion (B) . That is, the arm portions 
141, 141 allow vertical movement of the valve body 3, and are strong and 
flexible enough to support the same. 

[0044] Fig. 8 is a main portion perspective view of a toner cartridge 
according to still another embodiment of the present invention. A 
discharge portion 201 in this embodiment is formed of synthetic resin, and 
has a substantially cylindrical base portion 202, at the lower end of which 
there is provided a flange portion 203. The base portion 202 is fixed to a 
toner container 204 by heat welding or the like. In the drawing, there are 
provided arm portions 205. 205 extending upwardly from both sides of the 
upper end portion of the base portion 202 and extending in the direction of 
the center of the base portion 202, with a valve body 206 being provided 
continuously at the forward ends of the arm portions 205, 205. At the 
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center of the base portion 202 of the discharge portion 201, there is 
provided a vertically extending communication passage 207, and in the 
upper-end peripheral edge portion of the communication passage 207, there 
is provided a discharge port 208, with an engagement step portion 208a 
being provided at the lower end of the discharge port 208. 
[0045] The discharge port 208 is engaged with a main fit-engagement portion 
209 provided on the valve body-206. That is, in the outer periphery of the 
lower end portion of the valve body 206, there is formed the main 
fit-engagement portion 209, and the main fit-engagement portion 209 is 
engaged with the engagement step portion 208a of the discharge port 208, 
whereby the valve body 206 closes the discharge port 208. In this process, 
the arm portions 205, 205 are flexibly deflected as the valve body 206 
moves vertically, and are strong enough to support the valve body 206. On 
the inner side of the valve body 206, there is provided a connecting 
portion 213 connected to the forward end of a valve body operating portion 
211 indicating toner discharge, and in the lower portion ..of the inner 
peripheral surface of the connecting portion 213, there is 
circumferential ly formed an engagement step portion 214. 
[0046] On the other hand, the valve body operating portion 211 for 
supplying toner to the toner container 204 consists of a bar-like member, 
at the forward end of which there is formed a forward end connecting 
portion 212, which can be fit-engaged with the connecting portion 213 of 
the valve body 206, and in the lower portion of the forward end connecting 
portion 212, there is circumferential ly formed an engagement groove portion 
215 to be engaged with the engagement step portion 214 of the valve body 
206. The valve body operating portion 211 also serves as a toner discharge 
means, and a toner discharge route 215 is formed at its center so as to 
extend in the longitudinal direction, and somewhat below the forward end 
connecting portion 212, a plurality of openings 216 are formed 
circumferentially. Further, the lower portions of the openings 216 have a 
somewhat larger outer diameter than that of the upper portions thereof, and 
through the step portion 217, are formed in an outer diameter substantially 
the same as the inner diameter of a communication passage 207 of the 
discharge portion 201. The valve body operating portion 211 ascends until 
the step portion 217 formed in the entire periphery thereof abuts the lower 
end of the discharge port 208. In accordance with this, the valve body 206 
is pushed up, and the opening 216 enters the inner side of the toner 
container from the discharge port 208, making it possible to discharge 
toner (the state as shown in Fig. 8). 

[0047] The operation method for this embodiment is as follows. First, 
before toner discharge, the valve body 206 is fit-engaged with the 
discharge port 208, and the valve body 206 is in the closed state. In this 
state, the toner container 204 is filled with toner. When discharging 
toner, the valve body operating portion 211 is inserted into the 
communication passage 207 of the discharge portion 201, and the forward end 
connecting portion 212 of the valve body operating portion 211 is 
fit-engaged with the connecting portion 213 of the valve body 206. 
Further, the valve body operating portion 211 is pushed in as it is, 
whereby the valve body 206 is separated from the discharge port 208. As a 
result of the separation of the valve body 206 from the discharge port 208, 
the opening 216 of the valve body operating portion 211 appears inside the 
toner container 204 (the state as shown in Fig. 8). As a result, 
communication is established between the valve body operating portion 211 
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and the interior of the toner container, and toner is discharged from the 
opening 216 of the valve body operating portion 211 by way of the toner 
discharge route 215. 

[0048] After the completion of the discharge, the valve body operating 
portion 211 retreats from the communication passage 207 of the discharge 
portion 201, and is detached therefrom. At this time, the valve body 206 

_.i.S- J j_t=engaged- w.i.t h _ the f o r-wa r-d- en d- - con n ec t-i ng-po r-t-ion- -2-1-2- -of- - t-h e -va-l-ve- 

body operating portion 211 by the connecting portion 213, so that the valve 
body 206 is drawn in the direction of the discharge port 208 (downwardly as 
shown in the drawing), and the main fit-engagement portion 209 of the valve 
body 206 is fit-engaged with the discharge port 208 to thereby close the 
discharge port 208. 

[0049] Fig. 9 is an explanatory perspective view of a main portion of a 
toner cartridge according to still another embodiment of the present 
invention. While in the above example the valve body operating portion 4 
is equipped with a toner discharge route, in this example, the valve body 
operating portion is equipped with no toner discharge route. 
[0050] First, a discharge portion 301 is formed of synthetic resin, and is 
provided in the peripheral edge portion of a toner container 302, and has a 
substantially cylindrical base portion 303, at the lower end of which there 
IS provided a flange portion 304. The base portion 303 is heat-welded to 
the peripheral edge portion of the toner container 302. In the drawing, 
the base portion 303 has a communication passage 305 extending therethrough 
and establishing communication between the interior and the exterior of the 
toner container 302. With the communication passage 305 at the center, arm 
portions 306, 306 are formed at opposing positions; the arm portions 306 
extend upwardly from the upper portion of the base portion 303 
respectively, and extend in the direction of the center of the base portion 
303, with a valve body 307 being continuously provided at the forward ends 
of the arm portions 306, 306. The valve body 307 has a substantially 
spherical configuration, and the outer peripheral surface of the valve body 
307 constitutes a main fit-engagement portion 311. As stated above, at the 
center of the base portion 303, the communication passage 305 is provided 
so as to extend vertically; at the upper end portion of the communication 
passage 305, there is formed a discharge port 308 which can receive the 
main fit-engagement portion 311 of the valve body 307 so as to be 
hermetically fit-engaged therewith; the inner peripheral surface of the 
discharge port 308 is inclined such that the inner diameter thereof 
gradually increases upwards. 

[0051] The arm portions 306, 306 are deflected flexibly as the valve body 
307 moves vertically, and are strong enough to support the valve body 307. 
A bar-like valve operating portion 309 is provided so as to extend through 
the communication passage 305 downwardly from the lower surface of the 
valve body 307. In the middle portion of the valve operating portion 309, 
there is provided a guide plate 310, which serves to center the valve 
operating portion 309; the valve operating portion 309 effects guiding 
properly in the communication passage 305, and the guide plate 310 also 
serves to seal up the communication passage 305 while the valve operating 
portion 309 is pushed in. More specifically, when the outer diameter of 
the guide plate 310 is the same as or larger than the inner diameter of the 
communication passage 305. the outer periphery of the guide plate 310 comes 
into close contact with the communication passage 305, so that, when the 
valve operating portion 309 moves vertically, the guide plate 310 provides 
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a centering function, guides the valve operating portion 309 reliably, and 
seals UP the communication passage 305 during the vertical movement of the 
valve operating portion 309, thus also serving as a lid. Here, when the 
outer diameter of the guide plate 310 is larger than the inner diameter of 
the communication passage 305, it is necessary for the guide plate 310 to 
be formed of a soft and elastic material; when the outer diameter of the 
guide plate. 3J0 is the .siime as_.or. smal ler than the inner di-ameter of- the 
communication passage 305, the guide plate 310 may be rigid or elastic. 
[0052] On the other hand, although not shown in this example, it is only 
necessary for the valve body operating portion in the apparatus such as a 
copying machine to move the valve operating portion 309 vertically. For 
example, the valve body operating portion may be one which grasps the valve 
operating portion 309 by means of a chuck and moves the valve operating 
portion 309 vertically by moving the chuck vertically. Further, it is also 
possible to use as the valve body operating portion a member capable of 
being fit-engaged with the lower end of the valve operating portion 309, 
effecting vertical movement by vertically moving the fit-engaged valve 
operating portion. 

[0053] Further, It is only necessary for the toner discharge route in the 
apparatus such as a copying machine to be capable of receiving what is 
discharged from the communication passage 305. That is, although not shown 
in Fig. 9, the outlet portion of the discharge route may be a cylindrical 
body having inside a connection hole allowing discharging of toner; 
further, this cylindrical body may be of a type which is fitted into the 
communication passage 305 of the discharge portion 301, or of a type which 
is adapted to be fitted so as to cover the outer side of the outer 
peripheral portion of the flange portion 304 at the lower end of the 
discharge portion 301. In the case of the type which is fitted into the 
communication passage 305, it is desirable for the valve body operating 
portion operating the lower end portion of the valve body operating portion 
309 to be provided at the forward end of the cylindrical body, and it is 
necessary to provide between a pressurizing member and the cylindrical body 
a space allowing passage of toner. Similarly, in the case of the type 
which is fitted into the outer peripheral portion of the discharge portion 
301, it is necessary for the valve body operating portion operating the 
valve body operating portion 309 to be formed so as to extend from the 
upper end of the cylindrical body to the connection hole below, and it is 
necessary to form a space allowing passage of toner between the 
pressurizing member and the inner peripheral surface of the cylindrical 
body. Further, it Is also possible to discharge toner into the toner 
storage vessel of the apparatus from the communication passage 305, without 
passing the toner through a restricted communication passage such as the 
cylindrical body. 

[0054] The toner discharging method of this embodiment is as follows. the 
valve operating portion 309 is engaged with the valve body operating 
portion of the apparatus, and in this state, the valve operating portion 
309 is pushed in upwardly. As a result, the valve operating portion 309 
moves upwards, and the valve body 307, which has been hermetically 
fit-engaged with the discharge port 308, is separated from the discharge 
port 308, and the toner contained therein is discharged. When the 
discharge has been completed, the main fit-engagement portion 311 of the 
valve body 307 is fit-engaged with the discharge port 308 by reverse 
movement, and the toner discharge is stopped. In this process, even during 
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the discharging operation, surplus discharge of toner is prevented by the 
guide plate 310. 

[0055] While in this example the valve operating portion 309 is formed 
integrally with the valve body 307, it is also possible to provide them 
separably. In this case, it is also possible for the valve operating 
portion 309 and the valve body 307 to be connected together by 
_ f It-engagemen t_ or _ tje^ JJ_ke,r-=T:he J-i t-engagemen.t -St-r_uc-tur-e_may -be. simi Jar- to- 
that for the connecting portion and the valve body operating portion in the 
embodiment shown in Fig 2. As can be understood from this description, in 
this embodiment, the valve operating portion 309 constitutes a part of the 
valve body 307, and the connecting portion for connection with the valve 
body operating portion of the apparatus is provided at an appropriate 
position, such as the lower end of the valve operating portion. It is also 
possible for the form of the valve body operating portion of the apparatus 
to be the same as that of the valve operating portion 309, connecting the 
valve body operating portion of the same form as the valve operating 
portion 309 with thevalve body 307 by fit-engagement or the like as in the 
case of the fit-engagement of the connecting portion and the valve body 
operating portion in the embodiment of Fig. 2. 

[0056] Every one of the embodiments described above has the following 
construction. That is, there is provided a toner cartridge including a 
toner container accommodating powder or liquid toner for a developing 
device, and a discharge portion for supplying toner to the developing 
device from the toner container, in which the toner container is equipped 
with a contracting portion adapted to contract as the amount of toner in 
the toner container is reduced, and in which the toner discharge portion is 
equipped with a toner discharge port, and a valve body which opens this 
discharge port when a valve body operating portion of the developing device 
is in an operating state, and closes this discharge port when the valve 
body operating portion of the developing device is in an non-operating 
state, there being provided a main fit-engagement portion which closes the 
discharge port through fit-engagement of the valve body and the discharge 
port. Thus, in these embodiments, when the toner discharge from the toner 
container is completed, the discharge port is closed by the valve body, so 
that no toner leakage occurs. Further, since the valve body and the 
discharge port are fit-engaged with each other (preferably through forcible 
fit-engagement, in particular), the fit-engagement is not easily canceled 
by vibration or the like, thus making it possible to effect discharge 
prevention and prevent toner leakage reliably. Further, since the toner 
container is equipped with a contracting portion adapted to contract as the 
amount of toner in the toner container is reduced, the toner container 
contracts as the toner in the toner container is discharged, so that it is 
possible to discharge toner without involving intrusion of air into the 
container. As a result, the quality of the toner inside is maintained 
satisfactory. Further, by providing a toner discharge route in the valve 
body operating portion, or by directly connecting the discharge passage 
such as a cylindrical body on the apparatus side to the communication 
passage 305, the interior of the toner container and the toner storage 
portion are directly connected with each other through a hermetically 
sealed route, whereby it is possible to eliminate the danger of external 
air being allowed to enter at the time of toner discharge. As a result, it 
is also possible to supply toner to the apparatus side in a more stable 
manner. 
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[0057] In the above-described embodiments, the toner container can be 
filled with toner by various methods. By performing procedures reverse to 
those for discharge at the time of filling, it Is possible to easily attain 
a more preferable filled state. That is, in the case in which the toner 
discharge route is provided in the valve body operating portion, this toner 
discharge route may be used as the filling route for the toner filling 
-device. In other words, the valve body operating portion serves, as- the 
-fi King- nozzle of the toner fill I ng device." Further, although not shown in 
the example of Fig. 9, a toner discharge route such as a cylindrical body 
is used as the toner filling route in effecting filling. That Is, this 
filling route may be formed as a cylindrical body or the like capable of 
filling the communication passage 305; more specifically, the outlet 
portion of the filling route may be a cylindrical body having inside a 
connection hole allowing filling with toner; further, this cylindrical body 
may be of a type which is fitted into the communication passage 305 of the 
discharge portion 301, or of a type which is adapted to be fitted so as to 
cover the outer side of the outer peripheral portion of the flange portion 
304 at the lower end of the discharge portion 301. In the state In which 
the contracting portion of the toner container Is contracted, toner is 
poured in from the discharge port, thereby filling the toner container with 
toner. In this way, it is possi ble to f i 1 1 the toner container with toner 
in a state in which substantially no air is allowed to enter the toner 
container, so that It is possible to fill the container substantially 
completely with toner, making it possible to prevent degeneration of the 
toner even if it Is preserved for a long period of time. Further, the 
contracting portion of the toner container is contracted completely to 
leave substantially no air in the container, and filling is effected in 
this state, so that there is no need to drive away or suck the air in the 
container at the time of filling, thus making it possible to expedite the 
filling. Apart from the above-described embodiments, the present invention 
allows various modifications; for example, the arm portions of each 
embodiment may be constantly urged downwardly (in the direction in which 
the valve body closes the discharge port). Further, the guide plate 310 
may be provided on the valve body operating portion of other embodiments. 
Further, while toner can be discharged by causing It to fall of Itself, it 
is also possible to positively promote toner discharge by applying pressure 
from outside to the contracting portion of the toner container. 
[0058] 

[Effects of the Invention] According to a first aspect of the present 
invention, there Is provided a toner cartridge which allows the discharge 
port to be opened and closed reliably and easily, and in particular, which 
can supply toner successively from the toner cartridge solely by the amount 
of toner consumed in an apparatus such as a copying machine, and which can 
prevent degeneration of the toner in the toner container for a long period 
of time. Further, filling can be conducted using the toner discharge route 
as the toner filling route, so that the filling operation can also be 
conducted reliably and easily. Further, by supplying toner, with the 
discharge port directly connected to the storage portion such as a toner 
storage vessel of the apparatus such as a copying machine, it Is possible 
to prevent scattering of toner within the apparatus, and to prevent 
intrusion of air at the time of filling, thus making it possible to supply 
toner whose quality is maintained at high level. 

[0059] According to a second aspect of the present invention, in addition 
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to the effect of the first aspect thereof, the valve body can be reliably 
fit-engaged with the discharge port solely through a simple movement of the 
valve body operating portion of the developing device, without need for 
urging the valve body by a spring or the like, thus making it possible to 
realize a reliable sealing of the discharge port through a simple structure 
and operation. Further, in filling the toner container with toner, toner 
Jj^.PoiHLed_ Ln_irom Jh.e__ discharge, p.or-t ;-wj th-the- con-tracting por-t ion- of -the 
toner container contracted, so that the container is filled with toner 
substantially completely, making it possible to prevent degeneration of the 
toner even if it is preserved for a long period of time, and to expedite 
the fill ing operation. 
[Brief Description of the Drawings] 

[Fig. 1] A front view of a toner cartridge according to an embodiment of 
the present invention. 

[Fig. 2] Portion (A) is a plan view of a discharge portion of the 
cartridge, portion (B) is a longitudinal sectional view of the discharge 
portion, and portion (C) is a sectional view of a valve operating portion 
of an apparatus such as a copying machine. 

[Fig. 3] Portions (A), (B), and (C) are sectional views illustrating a 
toner discharge process for the cartridge. 

[Fig. 4] Portions (A) and (B) are explanatory diagrams illustrating the 
inner structure of toner cartridges according to other embodiments of the 
present invention. 

[Fig. 5] A perspective view of a discharge portion of a toner cartridge 

according to still another embodiment of the present invention. 

[Fig. 6] A sectional view of a discharge portion of a toner cartridge 

according to still another embodiment of the present Invention. 

[Fig. 7] A sectional view of a discharge portion of a toner cartridge 

according to still another embodiment of the present invention, of which 

portion (A) shows a closed state, and portion (B) shows an open state. 

[Fig. 8] A half sectional view of a discharge portion of a toner cartridge 

according to still another embodiment of the present Invention. 

[Fig. 9] A perspective view of a discharge portion of a toner cartridge 

according to still another embodiment of the present invention. 

[Description of reference numerals] 

1 toner container 

2 discharge portion 

3 valve body 

4 valve body operating portion 
23 discharge port 

31 main fit-engagement portion 

32 connecting portion 
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